Anglicization of hospital information systems:Managing diversity alongside particularity by Mozaffar, Hajar et al.
  
 
 
 
Edinburgh Research Explorer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Anglicization of hospital information systems
Citation for published version:
Mozaffar, H, Williams, R, Cresswell, K & Sheikh, A 2018, 'Anglicization of hospital information systems:
Managing diversity alongside particularity ', International journal of medical informatics, vol. 119, pp. 88-93.
https://doi.org/10.1016/j.ijmedinf.2018.09.014
Digital Object Identifier (DOI):
10.1016/j.ijmedinf.2018.09.014
Link:
Link to publication record in Edinburgh Research Explorer
Document Version:
Peer reviewed version
Published In:
International journal of medical informatics
General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.
Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.
Download date: 23. Oct. 2019
Accepted Manuscript
Title: Anglicization of Hospital Information Systems:
Managing diversity alongside particularity
Authors: Hajar Mozaffar, Robin Williams, Kathrin Cresswell,
Aziz Sheikh
PII: S1386-5056(18)30609-9
DOI: https://doi.org/10.1016/j.ijmedinf.2018.09.014
Reference: IJB 3750
To appear in: International Journal of Medical Informatics
Received date: 29-5-2018
Revised date: 7-9-2018
Accepted date: 13-9-2018
Please cite this article as: Mozaffar H, Williams R, Cresswell K, Sheikh
A, Anglicization of Hospital Information Systems: Managing diversity
alongside particularity, International Journal of Medical Informatics (2018),
https://doi.org/10.1016/j.ijmedinf.2018.09.014
This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.
1 
 
Anglicization of Hospital Information Systems: Managing diversity alongside 
particularity  
Hajar Mozaffar* 
Lecturer in Innovation, University of Edinburgh Business School, University of Edinburgh. 
29 Buccleuch Place, Edinburgh, UK, EH8 9JS. +44(0)131 6515007, 
hajar.mozaffar@ed.ac.uk 
Robin Williams 
Director of Institute for the Study of Science Technology and Innovation, School of Social 
and Political Science, University of Edinburgh. Old Surgeons' Hall, High School Yards, 
Edinburgh, UK, EH1 1LZ.  
Kathrin Cresswell 
Chief Scientist Office Chancellor’s Fellow, Usher Institute of Population Health Sciences and 
Informatics, The University of Edinburgh. Old Medical School, Teviot Place, Edinburgh, UK, 
EH8 9AG. 
Aziz Sheikh 
Chair of primary care research and development and Director, Usher Institute of Population 
Health Sciences and Informatics, The University of Edinburgh. Old Medical School, Teviot 
Place, Edinburgh, UK, EH8 9AG. 
* Corresponding Author: Hajar Mozaffar  
 
Declarations of interest: none. 
AC
CE
PT
ED
 
AN
US
CR
IPT
2 
 
Anglicization of Hospital Information Systems: Managing diversity alongside 
particularity  
 
Highlights: 
 Tensions exist between ‘standardization’ and ‘localization’ of HIS. 
 The complexity of health service provision, drives calls for anglicization of HIS.  
 Suppliers to develop sophisticated strategies as they pursue international growth. 
 User-supplier links need to be strengthened. 
 Usability and productivity are central issues for HIS package procurement. 
 
Abstract 
Context: Despite widespread efforts to improve the quality and safety of healthcare through 
use of hospital information systems (HIS), many healthcare organizations face challenges in 
implementation and effective use of these applications, in particular when systems have been 
developed internationally (mainly in the US). Suppliers of these technologies also find it 
challenging to produce systems that work effectively across a range of geographical, cultural 
and institutional boundaries. In this paper, we seek to understand the strategies used by 
suppliers and adopters of HIS to overcome the challenges involved in the development and 
adoption of generic overseas systems.  
Methods: We conducted a qualitative study, by interviewing 176 individuals (eight 
organizations), observing two user groups, and running a supplier focus group. We used 
inductive thematic analysis to assess emerging strategies in developing and implementing 
overseas packaged HIS in English settings.   
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Findings: The health sector in England has entered a period of potentially transformative 
change with many international HIS suppliers entering the market. This has provoked call for 
the ‘Anglicization’ of generic systems. This endeavor, has resulted in emergence of more or 
less aligned supplier and user strategies to overcome the difficulties in the process. This 
includes a continuous process of identification and classification of requests (by suppliers), and 
unification and voicing of needs (by adopters). 
Conclusions: The complexity of health service provision, drives calls for customization of 
technologies in this sector. Consequent tensions between ‘standardization’ and ‘localization’ 
are requiring suppliers of generic solutions to develop more sophisticated strategies as they 
pursue international growth of their market. 
Keywords: Health Information Systems, Anglicization, Implementation Strategy, Generic 
Applications 
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1. Introduction 
Despite some recognized benefits of packaged hospital information systems (HISs), 
including improved patient safety and decreased health care costs1,2, innovation in this sector 
has proved laborious and the adoption and use of these systems have been slow and 
challenging3-8. Many sociotechnical and organizational factors including informational 
complexity of care processes, organizational structures and practices of healthcare 
organizations, and the safety criticalness of the sector are among the many reasons than inhibit 
smooth and timely implementation of HIS8-12. The issue becomes even more complex where 
there is a large cultural, institutional, and geographical distance between the suppliers and 
adopters of the system, such as when overseas HIS are implemented in settings with particular 
local needs as the systems are known to be idiosyncratic to the countries of their development13. 
In the wider information system literature, scholars have identified various strategies adopted 
by suppliers to overcome these misalignment and distance barriers14,15.  However, the literature 
on development, implementation and uses of HIS barely discusses these strategies. It is 
therefore crucial to explore this issue deeper, in particular as healthcare is known to be slower 
in development and adoption of technologies than other sectors16.   
We conducted a qualitative study of four commercial computerized physician order 
entry (CPOE) and clinical decision support (CDS) systems for prescribing that had entered or 
were in the process of entering into NHS England’s market. Through the study of an emerging 
health infrastructure in England, we aimed to explore the Anglicization strategies by which 
suppliers managed their entrance and development in a new market of different nationality, 
often also moving from a private health service to a public health service provider. In this 
process, we attempted to answer the following questions: a) what are the different strategies 
used by non-English HIS suppliers to adapt and implement their products for the English 
market? and 2) what are the strategies adopted by English hospitals promote and facilitate the 
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Anglicization process? This study is timely as the UK and many countries are making large 
investments in digitization of the health sector as well as aggregation of national demands 
which are likely to impact the supplier’s ways of working with the National Health Services 
(NHS)17,18. The findings have the potential to inform policy as well as helping suppliers and 
adopters examine and understand the range of approaches.  
2. Material and Methods 
2.1 Design 
This study was a part of a larger program of work into the adoption of CDS/CPOE 
systems (also known as electronic prescribing) in England.  We developed an ethnographic 
study across multiple settings selected on the basis of provisional theoretical and empirical 
understanding of the matters under investigation. The scoping of the study  and range of sites 
selected was informed by the strategic ethnography approach15,19  for guiding the adequacy of 
research design in providing in-depth understanding of the complex issues in this context. In 
studying complex technologies, a multi-adopter ethnographic approach also allows 
examination of multiple sources of evidence (including vendors and adopters) from different 
perspectives with the aim of allowing the complexities be revealed19,20.  
The term ‘Anglicization’ was used by our participants. We defined Anglicization as a 
process involving modification of the CDS/CPOE systems and changes to the implementation 
practices, which required acts from both supplier and adopter sites, for English NHS markets. 
These included modification to the underlying processes, data structures, interfaces, and 
terminology used within the application. This definition thus covers an extended period of time 
starting from acquisition, implementation, and adoption, to subsequent system use and 
optimization. 
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2.2 Institutional Review Board Approval  
The study was reviewed by a National Health Service Research Ethics Committee and 
it was classed as a service evaluation. It received Institutional Review Board (IRB) approval 
from The University of Edinburgh’s Research Ethics Committee. We obtained organizational 
approvals from case study sites and informed consent from participants of the study. Interview 
data and observation field notes were anonymized for analysis. 
2.3 Sampling and Recruitment of Organizations and Participants 
We used our recent study of the English CDS/CPOE market to develop a sampling 
framework of the current suppliers and adopters of CDS/CPOE applications. Then purposive 
sampling was used to ensure that we included: 1) products developed in different countries; 
and 2) products at different stages of their lifecycle (with respect to their entrance and evolution 
in the English market). To provide multiple perspectives, we also included both suppliers and 
adopters (hospitals) of these systems in our study. In this process, we contacted eight suppliers 
and eight adopter organizations of non-English CDS/CPOE systems. Three suppliers and five 
adopter organizations agreed to take part in the research (Table 1). From each of these 
organizations, we ensured to interview individuals with experience in implementation of the 
system in an English hospital.  
Table 1. Characterization of Organizations involved in this work 
Organization/System Characteristics 
Supplier 1/System 1 
- System designed and developed in the USA, Primary User Market: USA, Has been 
implemented in several English hospitals 
Supplier 2/System 2 
- System designed and developed in the USA, Primary User Market: USA, Has been 
implemented in several English hospitals 
Supplier 3/System 3 
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- System designed and developed in a European country, Primary User Market: Europe 
(not England), Have several implementations in progress in England  
Adopter A 
- Rural, acute care, teaching  
- System 1, CPOE and CDS as part of an integrated hospital information system 
Adopter B 
- Urban, acute care, teaching  
- System 1, CPOE and CDS as part of an integrated hospital information system 
Adopter C 
- Urban, acute care, teaching  
- System 1, CPOE and CDS as part of an integrated hospital information system 
Adopter D 
- Urban, acute care 
- System 2, CPOE and CDS as part of an integrated hospital information system 
Adopter E  
- Urban, acute care 
- System 3, CPOE and CDS as a standalone application 
 
2.4 Data Collection 
We used a combination of semi-structured interviews, observations and a focus group 
to collect data. These methods allowed us to gain insights into the experience of different 
participants and the nature of the interactions between different entities at different locals. This 
method allowed us to triangulate the findings and facilitated credibility of the results21.  
Interviews were carried out with 176 participants from eight organizations (adopters 
and suppliers). Two out of three systems had origins in the USA and one in Europe. Participants 
from supplier organizations included UK development leads and UK customer relations.  
Participants from adopter sites ranged from decision-makers, to implementation teams, 
information technology staff, and health professionals. Semi-structured interviews were carried 
out using an interview guide focusing on vendors’ strategies in offering and adapting non-
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English products to the English market, stages in project initiation through to implementation 
and go-live, supplier-user relationships throughout the project life-cycle, and managing user 
expectations. The interview guides were customized to fit the role and organization of the 
individual interviewee. The interviews ranged from 45 minutes to two hours.  
Interview data were complemented by observational data collected from two user 
groups (two US systems in our sample) and a supplier focus group. The focus group, involving 
nine participants from six suppliers (two national and four international), focused upon uptake 
of systems that had been implemented in England. Field notes were recorded in these meetings 
around three main areas: (a) the technological contents of the discussion, (b) the supplier-user 
relationships and interactions, and (c) decisions being taken. Data were collected by HM and 
KC..  
2.5 Data Analysis 
Data analysis was undertaken using a thematic approach. We analyzed the data 
collected from each source inductively and we iteratively allowed the emerging themes to feed 
back into future data collection. The data were analyzed within each data source (as mentioned 
in Table 1) and then compared across datasets. Through analysis of data, we identified patterns 
of meanings 22 (emerging issues) which were then grouped into themes. Additionally, we cross-
analyzed vendor and adopter views to ensure that both perspectives were addressed. This 
involved discussing similarities and variations across perspectives, as well as investigating 
potential underlying reasons for differences. In order to present results, we have used direct 
quotes from the transcribed interviews and observational field notes from user group meetings. 
Data collected from the supplier focus group was used to validate the findings from the other 
two sources (interviews and observations).  
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3. Results 
Our previous studies showed that the majority of systems available in England 
originated in other countries23 which led to misalignment between system functionalities and 
internal hospital demands24. Differences in national health systems, financial models, and 
policies, dissimilarities of organizational practices, and variations in professional roles and 
authorities were recognized as drivers for Anglicization24. 
We often observed creation of workarounds25, loss of user engagement26, and 
unintended safety threats27 associated with a range of reasons including lack of Anglicization. 
As a result, the adopting hospitals urged for Anglicization of the systems and the practices 
surrounding them. 
This study builds on these findings, shedding light on the emerging strategies used to 
overcome these differences. We identified two main types of strategies: 1) the persistent 
categorization of adopter demands (by suppliers); and 2) promoting demands and facilitating 
change (by adopters) (Table 2).  
Table 2. Summary of Themes and Subthemes Emerging from This Work 
Supplier strategies in 
Anglicization: the persistent 
categorization of adopter demands 
- Identification of generic needs 
- Keeping the ‘Kernel’ Unchanged while 
Developing an Anglicized Version  
- Sifting, sorting and prioritizing user demands 
- England specific versions versus user 
configurable solutions  
- Anglicization of the implementation strategy 
Adopter strategies in Anglicization: 
promoting demands and facilitating 
change 
- Identifying common needs  
- Forming a collective voice 
- Becoming a pilot site/testing partner 
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3.1 Supplier Strategies in Anglicization: the persistent categorization  
In all three cases (the three non-English CDS/CPOE systems), suppliers entered the 
market with their original non-English applications. At the start there was a tendency to 
underestimate the extent of differences between these new settings and the context in which 
the application emerged. It was only gradually, while implementations were taking place in 
English hospitals, that suppliers responded to the difference between the English health 
structures and practices and what the systems were offering and acknowledged the need for 
action. 
Bulk of the client base predominantly was born out of the US market and I think that 
the lessons learned that we see is that there will be behaviors in a private versus publically 
managed healthcare market, there will be responsibilities between nursing and clinical staff 
that may differ. (Interview, Supplier 1) 
The Anglicization process involved finding similarities and reconciling differences 
amongst needs expressed by English hospitals.  This involved gathering the need of each 
organization and finding out whether they are generic or local needs.   
[…] my job with the team is to ensure that what they’re asking for, will be used by all 
the other clients in the UK as well so it’s not just for that client […] (Interview, Supplier 1) 
However, as we observed in the user group events, the suppliers sometimes had 
problems coping with wide-ranging and sometimes conflicting demands of the adopting 
hospitals. The suppliers tried to keep particular organizational level customizations to a 
minimum and only implement the ‘generic’ needs. This was done through bringing the 
conflicting views into one room, through meetings or user group events, to (1) identify the 
actual needs, (2) align the views of different users, and (3) find ways to accomplish a solution 
that meets the wider requirements.  
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There’s two ways it works. Get the people together who have the differing opinions and 
sometimes it’s between customers, sometimes it’s between the customers and [Supplier_2], 
sometimes there’s three different opinions […]. Is it something that’s customizable or like a 
parameter change.  So if you set this change to yes it does it for [Hospital_Name_X] and if you 
set it to no and it works how [Hospital_Name_Y] wants it to.  (Interview, Supplier 2) 
However, identification of generic needs did not mean that all these needs would be 
developed into the system. We observed many instances of negotiation over ‘needs’ and 
‘wants’ between adopters and suppliers in the user group events. The suppliers then divided 
the demands into the ‘kernel’ and ‘non-kernel’15 categories. Demands, which required changes 
to the kernel and architecture of the systems, which could threaten stability of the package 
solution or lead to very high costs, were then excluded. For instance, the core architecture was 
designed on unit-based dispensing (the core design of the system), which was a result of US 
system being oriented towards billing and insurance concept. Based on this categorization, 
systems were only exposed to certain level of changes.  
So, in the States we have what we call unit based dispensing and basically we supply 
the patients with medications for a 24 hour period, whereas in the UK you have what you call 
whole pack dispensing.  So basically we in the States we’ve made the workflow around this 
unit based dispensing, so they’ll have drug cabinets on the floor but essentially the system was 
built around the unit based dispensing module within [System_1] back in the US. (Interview, 
Supplier 1) 
While keeping the ‘kernel’ unchanged, the suppliers had strategies to examine the 
remaining demands.   In order to do this, they started by differentiating between what was seen 
an Anglicization issue and what was considered a usability issue when going from paper to 
electronic. After labeling a demand as an ‘Anglicization need’ they conducted further 
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examination by identifying the severity of the need based on the labels provided by users (e.g. 
‘bug fix’, ‘label fix’, ‘change that’s needed’, ‘workflow issue’, or ‘enhancement’) and 
availability of supplier resources for development of the change. This ‘sifting’, ‘sorting’15  and 
‘prioritizing’ process meant that whilst some functionalities known as “cannot go live without” 
were implemented promptly, other demands could be put on hold for months or even years 
before they were developed into the system.  
There’s different levels of proposals as well because there are certain things that are 
just great ideas that, you know, aren’t really needs or, like isn’t that people can’t function 
without so we get, as far as the UK group we get a lot of ideas and things like that which we’re 
always open to and we document them but moving past that it then really just becomes like OK 
back to the priority stage is this a can’t operate without, can’t function without, a really nice 
to have or kind of nice to have or it would be great if we got it in a few years, like not a big 
deal kind of thing. (Interview, Supplier 2) 
There were three strategies for responding to change requests: 1) development of 
England specific version of the products, 2) development of configurable parameters, and 3) 
declining the requests or postponing them. In the first case, while trying to keep the system as 
generic as possible, some suppliers bundled demands from English hospitals into one England 
standard version of the package. The Anglicized versions offered England-specific features 
which were not available in the original application offered to the customers in the other parts 
of the world.  
[…] we want to put it into the UK standard product, you know, we want to keep all of 
our customers at the same type of software so that everything is consistent and it’s really more 
for the market place not for necessarily an individual… we have a UK standard [version] that 
is different from the US standard [version].  They started about four years ago identically and 
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then as we needed to we have done. […] the ability to place a TTO [to-take-home] medication 
order, that requirement does not exist in America, […] but in our [UK] ring you can. 
(Interview, Supplier 2) 
The benefit of this strategy was that more England-specific needs could be covered in 
the product offerings. However, as stated by the adopters, the updates to the original package 
could take a long time to be developed into the Anglicized version. It also led to more costly 
maintenance of the system by suppliers. To avoid this duplication of acts, suppliers adopted a 
different strategy, which was to offer configurable parameters to be set locally in England. 
However, this strategy was seen as less desirable for many adopters. They stated that the 
configurable parameters made the system more complex to use.  
[System_Name] is far from satisfactory and from what I know of it so far it is a ghastly 
system, it is not user friendly. (Interview, Adopter A, Consultant) 
In addition to system functionalities, both adopters and suppliers sensed a necessity for 
implementation strategies to be anglicized. The differences between the health settings, 
management of human resources, and variations in workforce policies meant that England 
required an Anglicized version for project management and go-live strategies.  
So the ones that I’ve read about have been ward by ward not ‘big bang’ so 
[Supplier_Name] will do it based on their knowledge but actually [their] knowledge is based 
on the US model not a British model to my great irritation. (Interview, Adopter A, Lead 
Pharmacist for IT) 
We refer to this on-going process of identification and classification of requests (i.e. 
generic versus local, kernel versus non-kernel, necessary versus optional, anglicized versus 
configurable) as the persistent categorization of user demands. This process continued and its 
results were transformed over time.  
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3.12 Adopters Strategies in Anglicization: promoting demands and facilitating change  
Anglicization was seen as wider process of joint-learning and collaborative 
customization by the adopting organizations (English hospitals). Therefore, they tried to gather 
into communities of users who could talk to the supplier using a ‘collective voice’ in order to 
influence the supplier to modify the products.  
There are four or five hospitals saying this is what we want […] rather than 
[Hospital_Name_X] wanting one thing, [Hospital_Name_Y] wanting another […]. If we’re all 
wanting the same thing we present a very united front and that makes it much more likely to 
happen and they’re facilitating that. (Interview, Adopter A, Doctor, Implementation Team Co-
chair) 
The user communities were formed primarily to identify the common needs and 
possible solutions, and then to articulate the needs in a similar way. Therefore, as our 
observation of the user community events showed and our interviews confirmed, sometimes 
users entered into negotiating demands within their communities until a common framework 
was formed.  
But I think also we’re trying to collaborate with other Trusts [hospitals] within the area 
[…] the EPMA [Electronic Prescribing and Medicine administration, English term for 
CDS/CPOE] group which meet every month and we sort of air the issues there and try and see 
if we can, you know, raise, if the same issues that we’ve all got are sort of ironed out and raised 
at that point so that it makes things a lot easier to go forward and for the changes to happen. 
(Interview, Adopter B, Principal Pharmacist) 
Whilst community building and collaboration was a common theme, we also identified 
individual strategies adopted by some hospitals. It appeared that hospitals that were further 
down the line with the implementation of a system had a better chance of ensuring that many 
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of their features were incorporated in the Anglicized version. This led adopting organizations 
to enter into different forms of collaboration with the vendor. One of the main approaches was 
to become a ‘pilot site’ or a ‘testing partner’ who would be able to test the initial versions of 
the products and have influence on its design.  
Well we will, we’re trying to put ourselves so that we become testing partners with 
[Supplier 1] so those enhancements I put in are things that we test. (Interview, Adopter A, Lead 
Pharmacist for IT)  
As a result of these various strategies, adopter organizations exhibited a combination 
of individual and community acts, some, earlier in systems implementation cycles, and some 
further down the line when systems were in use.  
4. Discussion 
Adoption of ‘generic’ HIS is becoming the norm in healthcare, reflecting the substantial 
(and growing) set-up, accreditation and maintenance costs of home-grown systems. However, 
differences in health policy, financing, systems and practices all can lead to a large gulf 
between standardized solutions offered by vendors and the particular needs of adopter 
organizations. While there is increasing attention to the misalignment between technology and 
organization, much of this research is limited to emphasizing consequences of either ‘global’ 
design and development, or ‘local’ user customization practices. We argue that a dual user-
vendor perspective is needed to understand the bridging between the ‘global’ act of vendors 
(generification) and the ‘local’ operations of adopters (e.g. workarounds25). This paper has, 
therefore, sought to develop understanding of the role both adopters and suppliers play in 
internationalizing packaged HIS. Suppliers of packages adopt a spectrum of strategies to bridge 
the global software-local need gap. Adopters, in turn, take on various activities to drive this 
forward. Our findings call for reconsideration of how we understand the work of early adopters 
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of overseas systems and international vendors and their relationships during the global-
software nationalization process. Table 3 provides a list of contributions to existing knowledge 
in this field.  
Table 3. Summary Table 
Current Literature Contributions to knowledge 
 Packaged applications are deigned 
with ‘generic’ properties; 
 In generic system development and 
implementation a complex set of 
relationships between vendors and 
users are established; 
 Country-specific generification are 
needed (e.g. Anglo generic) to meet 
the generic needs of a country. 
 Suppliers and users have to adopt 
strategies to enable anglicization. 
There strategies are sometimes 
aligned and sometimes conflicting.  
 In the field of HIS, the user-vendor 
relationships are yet in their infancy 
causing numerous problems; 
 
4.1 Transforming from ‘generic’ to ‘Anglo-generic’ application 
‘Generification’ of packaged applications,  which refers to standardization of software 
packages to serve an increasing number of organizations needs, is widely discussed by scholars 
in the field of enterprise systems15,28. Our earlier research showed that, compared to enterprise 
systems, HIS are still in their early days and as a result (and as we could see in this study) HIS 
are not made as ‘configurable’15,29-31 as enterprise systems24,32 making them difficult to be 
adopted in different health organizations. Also the great specialization of health, its related 
national laws and regulations, and the safety issues involved in health related activities, resulted 
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in laborious and lengthy implementation practices. As a result, we observed a number of 
emerging strategies used by HIS vendors to enter into an international market.  
Firstly, we presented how vendors identify generic ‘English’ needs from organizational 
preferences (Anglo-generic). On one hand, their lack of expertise in relation to the English 
market led to protracted, often trial and error, learning for vendors. On the other hand, 
reconciling the overseas applications with the setting of English hospitals led to acute 
problems. There were unclear boundaries between national and hospital-specific demands, and 
while all English hospitals worked under the administration of NHS England (with similar 
policies and laws), they were arguably diverse in terms of practices and perceived 
requirements. This made identification of English generic needs difficult. This was made even 
more problematic when systems embodied conflicting categories and hospitals had valid 
reasons for sticking to their own processes rather than accepting the generic solutions. 
Secondly, identification of the English generic needs was not an indicator of what is to be 
Anglicized. It was rather the beginning of a sifting and sorting process by the supplier. Notably, 
the English generic needs which were in conflict with the overseas ‘generic kernel’ design 
remained untouched. The kernel refers to the backbone of the system on which the logic of the 
application is built on. The vendor, then, examined and prioritized other English generic needs 
based on own resources as well as adopters demands. As a result, whilst the extant literature 
explains how systems developed for a local settings become suitable for several settings15,19, 
our study revealed a somehow opposite tendency: how generic systems had to be Anglicized 
to meet the generic needs of a country.  
The result was a system which delivered a range of standard features, but also allowed 
for ‘some flexibility’. However, due to the relative newness of the market in England and the 
varying international supplier-user power dynamics, vendors’ emerging strategies for 
managing the tensions between the ‘standard’ and the ‘flexible English design’ were different:  
AC
CE
PT
ED
 M
AN
US
CR
IPT
18 
 
some suppliers, from the outset, believed in adapting the design to offer an English solution, 
whilst others urged use of the standard system as much as they could. For instance, Supplier 3 
emphasized building a full England-specific version of their system in accordance with the 
needs of one particular hospital (with the view of then extending this to a generic English 
system). They asked the users to present all their needs and practices to be incorporated into 
their system. It was only later that users learnt that the responses to their demands were being 
influenced by the initial design (kernel) of the package.  On the other hand, Supplier 1 offered 
the system as a completely new pre-designed package to the users, which could be configured, 
(to a certain extent) to meet user needs. However, despite the different entrance strategies, both 
vendors controlled the principal existing information system to be implemented in each site. In 
other words systems are ‘made to travel’15 through different strategies. Users in response 
established new strategies to take the control back as much as achievable (discussed in the next 
section). 
4.2 Active user strategies: variation of supplier-user distance   
In the early days of entrance of non-English systems to the English market, there was a 
lack of awareness and appreciation of differences between the supplier products and the needs 
of the English market. We observed commonalities in the history of  comparable corporate 
information systems such as Computer Aided Production Management applications in the 
1980s/1990s33. During the Anglicization process, early-adopters became closer to the vendor 
and they were actively involved in shaping the English versions of the system. The early-
adopters became field study sites for the vendors, and they presented their demands directly to 
the supplier. Pollock, Hyysalo 34 refer to these as ‘reference actors’ who would help the vendor 
construct the system and at the same time benefit from this close relationship. Suppliers kept 
the follower organizations more distant. In order to promote their request and urge for 
solutions, adopter organizations (both early and followers) joined forces to create a common 
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voice and identify common needs. The greater sharing across hospitals benefitted the vendor 
in terms of unifying the actual needs. However, at the same time, it forced the vendor to respond 
to this collective voice. This has been highlighted in the development of packaged applications 
as change from direct modes of user-vendor relationships to a complex set of relationships 
which involves formation and reshaping of direct and indirect links between the vendor and its 
community of users14,35. 
4.3 Implications for policy and practice 
These findings have implications for broader thinking about strategies for innovation 
in the field of HIS. First, the suppliers need to understand that the generification process has 
entered a new terrain. They need to opt for new strategies to incorporate particular needs of 
different organizations and national systems. They require tactics to manage global/local 
tensions and introduce ‘flexible generification’36 into packaged applications. This requires 
strengthening the user-supplier links starting with the early introduction of the systems into the 
country of use and continuing to later adoptions of the systems by followers. This move, from 
a generic system to catering for the needs of a new country, opens up avenues for long-term 
development of packages to uncover potentials for a greater array of international markets.  
Moreover, the health sector (adopters), should comprehend the concept and attributes 
of generification. Accordingly, they need to prioritize and regulate their demands. They also 
need to form networks that manage diversity and drive user innovations or user participation 
in system development.  
Finally, decision makers also need to support driving HIS innovation and streamlining 
the collaborative processes between suppliers, adopters, and the national health systems. In 
view of that, they need to put usability and productivity as central issues for package selection 
and procurement.  
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5. Conclusions 
While generification of packaged applications is well known, the growing complexity 
of HIS and the particular conditions and needs of the health sector and national health systems, 
call for customization of technologies in this sector. This results in tensions between 
‘standardization’ and ‘localization’. This requires suppliers and adopters of these technologies 
to develop and improve their strategies to overcome these issues. Whilst some adopter 
strategies were aligned with suppliers’ approaches, there were also competing interests, which 
led to conflict of actions. We argue that these emerging strategies are an integral part of the 
growth of the HIS in international markets. However, they have proved to be inadequate in 
promoting adequate innovation in this sector.  
Acknowledgments 
We gratefully acknowledge the input from our Independent Programme Steering Committee, 
which is chaired by Prof Denis Protti and has Prof Sir Munir Pirmohamed, Prof Bryony Dean 
Franklin, Ms Eva Leach, Ms Rosemary Humphreys, and Ms Ailsa Donnelly as members. We 
also gratefully acknowledge the input from members of the Programme Team. 
Funding 
This article has drawn on a program of independent research funded by the National Institute 
for Health Research (NIHR) under its Programme Grants for Applied Research scheme (RP‐
PG‐1209‐10099). The views expressed are those of the author(s) and not necessarily those of 
the NHS, the NIHR, or the Department of Health.  
Contributorship Statement 
 AS and RW conceived this work. HM and KC collected data for this study. HM led on data 
analysis and drafting of the manuscript. All authors have commented on various versions of 
this manuscript and inputted into the analysis. 
AC
CE
PT
ED
 M
AN
US
CR
IPT
21 
 
 
  
AC
CE
PT
ED
 M
AN
US
CR
IPT
22 
 
References  
1. Mort M, Smith A. Beyond information: Intimate relations in sociotechnical practice. 
Sociology. 2009;43(2):215-231. 
2. McCullough JS, Casey M, Moscovice I, Prasad S. The effect of health information technology 
on quality in US hospitals. Health Affairs. 2010;29(4):647-654. 
3. Poon EG, Blumenthal D, Jaggi T, Honour MM, Bates DW, Kaushal R. Overcoming barriers to 
adopting and implementing computerized physician order entry systems in US hospitals. 
Health Affairs. 2004;23(4):184-190. 
4. Blumenthal D, Tavenner M. The “meaningful use” regulation for electronic health records. 
New England Journal of Medicine. 2010;363(6):501-504. 
5. Sheikh A, Cornford T, Barber N, et al. Implementation and adoption of nationwide electronic 
health records in secondary care in England: final qualitative results from prospective 
national evaluation in “early adopter” hospitals. BMJ: British Medical Journal. 2011;343. 
6. Mozaffar H, Cresswell K, Lee L, Williams R, Sheikh A. Taxonomy of delays in the 
implementation of hospital computerized physician order entry and clinical decision support 
systems for prescribing: a longitudinal qualitative study. BMC Medical Informatics and 
Decision Making. 2016;16(25). 
7. Jha AK, DesRoches CM, Kralovec PD, Joshi MS. A progress report on electronic health records 
in US hospitals. Health affairs. 2010;29(10):1951-1957. 
8. Sligo J, Gauld R, Roberts V, Villa L. A literature review for large-scale health information 
system project planning, implementation and evaluation. International journal of medical 
informatics. 2017;97:86-97. 
9. Currie WL, Finnegan DJ. The policy-practice nexus of electronic health records adoption in 
the UK NHS: an institutional analysis. Journal of enterprise information management. 
2011;24(2):146-170. 
10. Furukawa MF, King J, Patel V, Hsiao C-J, Adler-Milstein J, Jha AK. Despite substantial progress 
in EHR adoption, health information exchange and patient engagement remain low in office 
settings. Health Affairs. 2014;33(9):1672-1679. 
11. Burton LC, Anderson GF, Kues IW. Using electronic health records to help coordinate care. 
The Milbank Quarterly. 2004;82(3):457-481. 
12. Ferlie EB, Shortell SM. Improving the quality of health care in the United Kingdom and the 
United States: a framework for change. The Milbank Quarterly. 2001;79(2):281-315. 
13. Williams R. Why is it difficult to achieve e-health systems at scale? Information, 
Communication & Society. 2016;19(4):540-550. 
14. Johnson M, Mozaffar H, Campagnolo GM, Hyysalo S, Pollock N, Williams R. The managed 
prosumer: evolving knowledge strategies in the design of information infrastructures. 
Information, Communication & Society. 2013;17(7):795-813. 
15. Pollock N, Williams R. Software and Organizations. New York: Routledge; 2008. 
16. Cresswell K, Sheikh A. Organizational issues in the implementation and adoption of health 
information technology innovations: an interpretative review. International journal of 
medical informatics. 2013;82(5):e73-e86. 
17. Health Do. NHS Future Procurement and Logistics plans. England2017. 
18. Wachter R. Making IT Work: Harnessing the Power of HealthInformation Technology to 
Improve Care in England. National Advisory Group on Health Information Technology in 
England;2016. 
19. Pollock N, Williams R. E-infrastructures: How do we know and understand them? Strategic 
ethnography and the biography of artefacts. Computer Supported Cooperative Work (CSCW). 
2010;19(6):521-556. 
AC
CE
PT
ED
 M
AN
US
CR
IPT
23 
 
20. Hine C. Multi-sited ethnography as a middle range methodology for contemporary STS. 
Science, Technology & Human Values. 2007;32(6):652-671. 
21. Mays N, Pope C. Qualitative research in health care: Assessing quality in qualitative research. 
BMJ: British Medical Journal. 2000;320(7226):50. 
22. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative research in psychology. 
2006;3(2):77-101. 
23. Mozaffar H, Williams R, Cresswell K, Morison Z, Slee A, Team AS. Product Diversity and 
Spectrum of Choice in Hospital ePrescribing Systems in England. PloS One. 2014;9(4):e92516. 
24. Mozaffar H, Williams R, Cresswell K, Morrison Z, Bates DW, Sheikh A. The evolution of the 
market for commercial computerized physician order entry and computerized decision 
support systems for prescribing. Journal of the American Medical Informatics Association. 
2015:ocv095. 
25. Cresswell K, Mozaffar H, Lee L, Williams R, Sheikh A. Workarounds to hospital electronic 
prescribing systems: a qualitative study in English hospitals. BMJ Quality & Safety. 
2016:bmjqs-2015-005149. 
26. Cresswell K, Mozaffar H, Lee L, Williams R, Sheikh A. Sustained user engagement in health 
information technology initiatives: the long road from implementation to system 
optimization of computerized physician order entry and clinical decision support systems for 
prescribing in hospitals in England. Health Services Research. 2016. 
27. Mozaffar H, Cresswell KM, Williams R, Bates DW, Sheikh A. Exploring the roots of 
unintended safety threats associated with the introduction of hospital ePrescribing systems 
and candidate avoidance and/or mitigation strategies: a qualitative study. BMJ Qual Saf. 
2017:bmjqs-2016-005879. 
28. Pollock N, Williams R, D’Adderio L. Global software and its provenance: generification work 
in the production of organizational software packages. Social Studies of Science. 
2007;37(2):254-280. 
29. Fleck J, Webster J, Williams R. Dynamics of information technology implementation: A 
reassessment of paradigms and trajectories of development. Futures. 1990;22(6):618-640. 
30. Fleck J. Innofusion or diffusation?: The nature of technological development in robotics. 
University of Edinburgh Edinburgh; 1988. 
31. Brady T, Tierney M, Williams R. The Commodification of Industry Applications Software. 
Industrial and Corporate Change. 1992;1(3):489-514. 
32. Mozaffar H, Williams R, Cresswell KM, Pollock N, Morrison Z, Sheikh A. The Challenges of 
Implementing Packaged Hospital Electronic Prescribing and Medicine Administration 
Systems in UK Hospitals: Premature Purchase of Immature Solutions? Information 
Infrastructures within European Health Care: Springer; 2017:129-149. 
33. Webster J, Williams R. Mismatch and tension: Standard packages and non-standard users. 
Social Dimensions of Systems Engineering. 1993:179-196. 
34. Pollock N, Hyysalo S. The business of being a user: the role of the reference actor in shaping 
packaged enterprise system acquisition and development. Mis Quarterly. 2014;38(2):473-
496. 
35. Mozaffar H. User Communities as multi-functional spaces: Innovation, collective voice, 
demand articulation, peer informing and professional identity (and more). In: Hyysalo S, 
Jensen T, Oudshoorn N, eds. The New Production of Users: Changing innovation collectives 
and involvement strategies: Routledge; 2016. 
36. Hanseth O, Bygstad B. Flexible generification: ICT standardization strategies and service 
innovation in health care. European Journal of Information Systems. 2015;24(6):645-663. 
 
 
AC
CE
PT
ED
 M
AN
US
CR
IPT
